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travels inwards from J' towards 0. The amplitude is thus subject to fluctuations, which increase as the shadow is approached. At the point 0 the intensity is one-quarter of that of the entire wave, and after this point is passed, that is, when we have entered the geometrical shadow, the intensity falls off gradually to zero, without fluctuations. The whole progress of the phenomenon is thus exhibited to the eye in a very instructive manner.
We will next suppose that the light is transmitted by a slit, and inquire what is the effect of varying the width of the slit upon the illumination at the projection of its centre. Under these circumstances the arc to bo considered is bisected at 0, and its length is proportional to the width of the slit. It is easy to see that the length of the chord (which passes in all cases through 0) increases to a maximum near the place where the phase-retardation is | of a period, then diminishes to a minimum when the retardation is about | of a period, and so on.
If the slit is of constant width and we require the illumination at various points on the screen behind it, we must regard the arc of the curve as of constant length. The intensity is then, as always, represented by the square of the length of the chord. If the slit be narrow, so that the arc is short, the intensity is constant over a wide range, and does not fall off to an important} extent until the discrepancy of the extreme phases reaches about a quarter of a period.
We have hitherto supposed that the shadow of a diffracting obstacle is received upon a diffusing screen, or, which comes to nearly the same thing, is observed with an eye-piece. If the eye, provided if necessary with a perforated plate in order to reduce the aperture, bo situated inside the shadow at a place where the illumination is still sensible, and be focused upon the diffracting edge, the light which it receives will appear to come from the neighbourhood of the edge, and will present the effect of a silver lining. This is doubtless the explanation of a " pretty optical phenomenon, seen in Switzerland, when the sun rises from behind distant trees a banding on the summit of a mountain*,"
| 18.    Diffraction Symmetrical about an AMIS.
The general problem of the diffraction pattern due to a source of light concentrated in a point, when the system is symmetrical about an axis, has been ably investigated by Lommelf. We must content ourselves here wifch a very slight sketch of some of his results.
* Neoker, Phil Mag. Nov. 1832; Fox Talbot, Phil. May. June 1833. "When the sun is
about to emerge......every branch and leaf ia lighted up with a silvery lustre of indescribable
beauty......The birds, as Mr Necker very truly describes, appear like flying brilliant sparks."
Talbot ascribes the appearance to diffraction; and he recommends the use of a telescope.
t Abli* tier layer. Akad. der Wiss. ir. 01. xv. Bd. n. Abth.41, p. 1.                             § Ibid. 1848, p. 227. the accuracy of astronomical observations far transcends the separating power of the instrument.
